ABSTRACT. Objective: Many surveys employed to study college drinking ask whether students have had a fi ve-drink (for men) or fourdrink (for women) episode in one sitting at least once during the previous 2 weeks to indicate risky or heavy episodic drinking. However, some researchers have questioned the predictive validity of the 5/4 measure. This study tested whether such students attained extremely high blood alcohol concentrations (BACs) during the previous 30 days. Method: Freshmen students were recruited by presentation of short screening surveys in the classroom or outside the student stores. Students who reported a risky drinking episode were invited to enroll in the study and were given a lengthy survey battery that included a computerized 30-day Timeline Followback recall of their drinking. The amount of alcohol consumed was used along with each subject's gender and weight to calculate an estimated BAC (eBAC) for each event and the maximum eBAC taken for this report. Results: Fifty-fi ve percent of the 953 students who completed the screening survey met criterion for enrollment, and 381 students entered the study. The average peak calculated eBAC was 233 mg/dl. Only 9.2% of subjects did not have an eBAC value at or above the threshold for a driving while intoxicated offense, 80 mg/dl. Conclusions: Students who report one recent risky drinking episode are very likely to have had at least one heavy drinking episode that generated a BAC in excess of the threshold for driving while intoxicated. Many report extremely high consumption levels. The 5/4 screening question is highly predictive of abusive drinking and can be used to identify students at severe risk for adverse events related to the consumption of alcohol. (J. Stud. Alcohol Drugs 70: [601][602][603][604][605] 2009) 
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Many institutions of higher learning have established a number of programs in attempts to reduce the consumption by their students and the impact of alcohol on their campuses (Larimer and Cronce, 2007; Weitzman et al., 2004) . These efforts include parental notifi cation policies, social normalization campaigns, the addition of trained substance abuse counselors, increased enforcement on campuses and in adjoining neighborhoods, stronger relationships with local law enforcement, educational activities (including peer educators), and more (see "A Call to Action," Task Force of the National Advisory Council on Alcohol Abuse and Alcoholism, 2002). More intensive and time consuming, some schools make use of motivational interviewing (Miller, 1996; Miller and Rollnick, 2002) or other methods as interventions for students referred to counseling as a result of alcohol problems (cf. Walters and Neighbors, 2005) . Motivational interviewing is a demonstrated, effective intervention method for several different populations, including college students (Borsari and Carey, 2005; McNally et al., 2005; White et al., 2007) .
However, many more students than those who were caught drinking may be in need of help, which highlights the need for a way to effectively screen and identify students at risk. Many surveys of students use the criterion of fi ve standard drinks for a man or four for a woman in one sitting as a heavy drinking episode (i.e., Core Institute Student Survey, Outside the Classroom Student Health Survey, and others). The basis for this cutoff is that the risk of an adverse event increases rapidly with each drink after four have been consumed (Cahalan et al., 1969; Klatsky and Armstrong, 1993; Wechsler and Austin, 1998; Wechsler et al., 1995a) . For an average man, fi ve drinks within two hours will likely put the BAC above 80 mg/dl, the threshold for a driving while intoxicated (DWI) offense in all U.S. states. Although this appears to be useful, some complain that the 5/4 cutoff may not predict true excessive drinking or that, if the fi ve drinks are spread over many hours, the subject will never attain a signifi cant BAC (Wechsler and Nelson, 2006; White et al., 2006) . Also, it should be borne in mind that, although fi ve or more drinks may be called a "risky drinking" episode, increased risk can begin after smaller amounts or at a lower BAC. For research purposes, other measures of drinking and consequences may be more useful to understand student attitudes and practices (Read et al., 2008) ; but, as a quick measure, it may remain useful.
As part of a large, ongoing research study of the factors that infl uence the response to motivational interviewing, the 5/4 measure is being used to determine whether freshmen students will be recruited into the study as subjects. Once enrolled, all student subjects take a computerized survey battery that includes a Timeline Followback of drinking during the previous 30 days (Sobell et al., 1988) . The responses by the students are then used to calculate a maximum BAC for each subject. Thus, it is possible to determine what percentage of students who indicated at least one 5/4 drinking episode during the previous 2 weeks actually attained an estimated BAC (eBAC) equal to or above the threshold for a DWI offense and to test the hypothesis that the 5/4 rule is a useful predictor of excessive alcohol consumption.
Method
Subjects were recruited starting spring semester 2006 through fall semester 2007. A consent form and a brief screening instrument were distributed by trained graduate assistant students to sections of three different courses with high freshmen enrollments (English 1100; Health 1000; and an academic preparation class, COAD 1000). Additional recruiting was done at the start of spring and fall semesters by staffi ng a table located in the plaza in front of the student stores. An informed consent form was attached to each survey, and the graduate assistant provided information to the students about the short survey and explained that participation is purely voluntary. Participation was restricted to those students who had freshmen status and were younger than age 25. Those students who completed the form and indicated at least one in response to the question "During the past 2 weeks, on how many days did you have 5 or more drinks of beer, wine, or liquor on the same occasion (4 or more if you are a woman)?" were invited to participate in the study. Recruitment surveys were completed by 953 students; 381 entered the study, 97 declined (10.2%), and 53 were pending (this is an ongoing study).
When the students came to the offi ce for the intake session, they were given a second informed consent document and reminded that they may withdraw at any time. All consent forms, psychological tests, interventions, and other procedures were reviewed and approved by both the RTI International Institutional Review Board (Research Triangle Park, NC) and the University and Medical Center Institutional Review Board for East Carolina University. All subjects took an extensive battery of tests that may take as long as 2 hours to complete. Included in the battery was a computerized Timeline Followback that asked for the students to recall what they had consumed, as well as the brands and volumes consumed, during each of the last 30 days (based on Sobell et al., 1988) . They were presented with different size cups and containers on the computer to assist their recollection of volumes (Brown, 2001) . Data from the calendar program for types of drinks and volumes were converted into "standard drinks" and the amount, the time consumed, and the subject information for gender and weight were put into a BAC calculator (BACCHUS) that used the equation of Matthews and Miller (1979) : BAC estimate = ([standard drinks / 2] × [gender constant / weight]) − (0.017 × hours). The gender constant was 9.0 for females and 7.5 for males. The computer program calculated an eBAC for each drinking event described by the subject. The maximum drinking event (or peak eBAC) for each subject was used for this report.
Results
Based on enrollment at this institution, a 60% female: 40% male split is representative of the overall population. Experience at this institution with online or mail-back surveys of alcohol and drug use routinely results in oversampling of females. In some of these surveys, females represent up to 70% of respondents. The in-classroom recruiting may have helped reduce this bias. However, to approach an equal number of male and female subjects, an oversampling of male students would be necessary. In harmony with in-classroom surveys conducted in 2004 (59.0%) and 2006 (55.6%) at this institution with the Core Alcohol and Drug Survey long form, 55% of students who completed the recruitment instrument reported at least one heavy drinking episode during the previous 2 weeks.
The percentage of students who had at least one episode of 5/4 drinks on the same occasion was 55%. As Table 1 indicates, there was a greater participation by female students (63.8%) than male students. The overall calculated mean (SD) for peak eBAC was 233 (129) mg/dl, or almost three times the threshold for a DWI offense. There was no statistical difference between male and female students for maximum eBAC (t = 0.92, 379 df, p > .05). The overall median eBAC was 221 mg/dl. For 113 of these students (29.7%), the eBAC was in excess of 300 mg/dl. Only 9.2%, or 35 students, had a calculated eBAC that was less than the threshold for a DWI offense. Figure 1 presents the distribution of calculated eBAC values for men and women broken down into multiples of 80 mg/dl. As seen in the fi gure, a large percentage of students reported drinking at levels that were calculated as likely to produce very high eBAC values. A chi-square analysis did not reveal a signifi cant difference in the two distributions (χ 2 = 5.996, 4 df, p > .05).
Discussion
The results from the calculated maximum eBAC attained by each subject during the previous 30 days at the time of the baseline testing showed that 91% of the subjects had consumed enough alcohol to exceed the threshold for a DWI offense at least once. This is clearly a level that puts the students and their colleagues at risk for an adverse event. A large percentage of students had inordinately high eBAC levels, and this may possibly refl ect a problem with the students correctly estimating the volumes consumed. Alternatively, the students may not be able to accurately recall amounts consumed because of the effect of alcohol on memory. How well can a student remember the amount consumed when the BAC climbs past 200 mg/dl, a level known to fragment memory even in chronic alcoholics (Tamerin et al., 1971 )? This will need to be examined. Even so, the amount of alcohol consumed would have put them at a very high risk for an adverse event, and several may have been at risk for alcohol poisoning. With so many students consuming such large amounts, the large rates of blackouts and other deleterious events based on surveys are not surprising (Wechsler et al., 1994) .
The reverse way to look at these data is that 9.2% of the students were "false positives" based on the 5/4 screening instrument. If the quick screen were applied to all freshmen to identify freshmen at risk and then administer some form of an intervention, a signifi cant number would not be risky drinkers. The cost of providing an intervention to this group would have to be weighed against the costs of not intervening with the larger population (Wechsler and Nelson, 2006) . Read and co-workers (2008) have described that student drinking determined from a 90-day Timeline Followback calendar may break into two groups: one that averages less than 5/4 for typical drinking occasions and another that meets a 7/5 criterion (the former tends to stay at a consumption level that is "sociable," and the latter is a high-risk group). Yet, for most freshmen, any alcohol consumption is illegal given the 21-year-old age minimum limit for consuming alcohol. Because most of the students had returned within 30 days of the screening survey in which they had already indicated recent heavy drinking, it is not surprising that none of the students had the legal limit of 0 mg/dl expected of underage students. A limitation to this study is that it was conducted at a single southeastern comprehensive university with about one third of the undergraduate population living on campus in residence halls and the remainder in a variety of apartments, rental houses, or remaining at home. Each institution has its own characteristics. Repeatedly, both online and in-classroom surveys at this institution produce percentages for drinking, heavy episodic drinking, drug use, and other behaviors that are near national rates. Thus, 55% of students screened met the 5/4 criterion for entry in the study, and 55.8% of 33,379 students who received the Core Alcohol and Drug Survey met this criterion (see Core Institute at www.siu.edu/departments/coreinst/public_html). Although black students represent about 12%-14% of the student population at this institution, very few meet the 5/4 criterion. In this southeastern setting, abstinence rates appear to be very high among the black population of college students (personal observations of author B.A.M. from focus group meetings with students and from surveys) that may not be true for other areas of the country.
In conclusion, the 5/4 drink rule appears to remain a useful tool for a quick determination of the number of students engaged in risky drinking. For about 10% of those deemed positive by this item, their consumption may not produce high-risk levels for BAC, but risk of an adverse event can still be increased by a BAC less than 80 mg/dl (Midanik et al., 1996) . Nonetheless, the ability to identify students who are drinking at higher levels is the fi rst step to decreasing the myriad problems associated with heavy episodic drinking in college populations, including DWI, accidents, academic failure, and even death.
